Pre-glomerular structural changes in the renal vasculature in hypertension.
This paper reviews the evidence for the occurrence of hypertrophy of the renal arterial vessels in experimental and human hypertension. In spontaneously hypertensive rats (SHR), the walls of the interlobar, arcuate and interlobular arteries appear to be hypertrophied in both the "pre-hypertensive phase" and in established hypertension. The lumen diameter of the afferent arteriole in SHR is reduced, but this is probably not due to wall hypertrophy. The renal arterial hypertrophy is not reversed by chronic angiotensin converting enzyme inhibition in SHR, in contrast to findings in other vascular beds. Renal arterial hypertrophy also occurs in other forms of hypertension including in the kidney contralateral to a renal artery stenosis, and in hypertension following sino-aortic denervation. Whilst it is not possible to document changes in wall dimensions of intrarenal arteries during the development of human hypertension, renal haemodynamic abnormalities currently attributed to renal vasoconstriction in early human hypertension are also compatible with renal arterial hypertrophy. These abnormalities include increased resting renal vascular resistance and augmented renal vascular resistance responses to vasoconstrictor agents. It is argued that hypertrophy of renal vasculature to increase pre-glomerular resistance will have dual effects: it will increase total peripheral resistance (the kidneys account for about 20% of total peripheral resistance), and it will effect renal haemodynamics distally in a manner similar to narrowing of the main renal artery. It remains to be shown experimentally whether renal arterial hypertrophy could be the primary cause of some forms of hypertension.